Photoreactions of thymine and thymidine with N-acetyltyrosine.
We report here the photoinduced formation of a thymine-N-acetyltyrosine adduct. Irradiation of dilute solutions of thymine in the presence of N-acetyltyrosine (NAT) leads to the formation of N-acetyl-4-hydroxy-3-(6-hydrothymin-5-yl)phenylalanine (I), isolated as a mixture of the 5R and 5S diastereoisomers; the photoreaction occurs when irradiation is done either at lambda = 254 nm or at wavelengths of lambda > 290 nm. Irradiation of thymidine in the presence of NAT and of thymine in the presence of tyrosine leads to analogous photoadducts. The photoreaction of thymine with NAT is completely quenched by oxygen and cannot be sensitized by acetone. The likely mechanism involves initial photoionization of the amino acid and deprotonation to form the phenoxyl radical. Thymine then probably captures the released aqueous electron, leading to protonation at C6 of the resulting radical anion. Combination of the phenoxyl and 5,6-dihydrothymin-5-yl radicals would then lead to formation of the final products. The quantum yield for production of the thymine-NAT adduct at pH 7.8 was estimated to be about 5.5 x 10(-4), while a value of 2.3 x 10(-3) was estimated for production of corresponding thymidine adduct at pH 8.1. The dependence of the quantum yield for adduct formation on pH has been determined for both the thymine and thymidine reactions with NAT; the maxima in the quantum yield profiles occur at pH 8-8.5, while appreciable values were measured at pH 7.5. We have also demonstrated that a similar reaction occurs when tyrosine is located within a peptide.(ABSTRACT TRUNCATED AT 250 WORDS)